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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
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WALTHAM, MASSACHUSETTS 02254

REPLY TG
ATTENTION OF:
NEDED SEP 16 1981

Honorable Joseph E. Brennan
Governor of the State of Malne
State Capitol

Augusta, Maine 04330

Dear Governor Brennan:

Inclosed is a copy of the Limestone Dam (ME-00492) Phase I Inspection
Report, prepared under the National Program for Iuspection of
Non-Federal Dams. This report is based upon a visual inspection, a
review of the past performance and a brief hydrological study of the
dam. I approve the report and support the findings and recommendations
described in Section 7 and ask that you keep me informed of the actions
taken to implement them. This follow-up action is vitally important.

Copies of this report have been forwarded to the Department of Agricul-
ture and to the owner, Town of Limestone. Copies willl be availlable to
the public in thirty days.

I wish to thank you and the Department of Agriculture for your coopera-
tion in in this program.

Sincerely,
Incl C. E. EDGAR, III
As sgtated Colonel, Corps of Engineers

Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT

Identification No. :  ME 00492

Name of Dam : Limestone Community Dam
Town : Limestone

County & State : Arcostook, Maine

Stream : Limestone Stream

Date of Inspection P November 6, 1979

BRIEF ASSESSMENT

Limestone Community Dam is a dual purpose recreation and flood water
retarding structure. It is an earthfill structure with a slurry wall cutoff
trench. The spillway is a concrete paved, broad crested weir and chute that
discharges into a stilling basin. The flow over the weir is uncontrolled. The
embankment is approximately 300 feet long, 19 feet high and 9 feet wide at the
crest. A 36" diameter low level outlet allows the reservoir to be drained to
Elev., 516.5 NGVD. The normal depth of the reservoir is approximately 20 feet.

A fishway is located immediately to the right of the spillway chute. The
original earthfill embankment structure had a gabion and timber covered spillway
which was damaged prior to_1977. Repair of the structure was designed and
performed in 1977. That same year, heavy flows again washed out the gabion
covered spillway. Imn 1978, a concrete slab spillway surface was designed and
constructed to replace the former gabion covered spillway. A recreation pool is
maintained behind the pool at Elev. 526.5.

The embankment dam, outlet works, central spillway chute, concrete
training walls and fishway were found in good condition. In the earthfill
embankment itself, there were no dips, sags or other evidence of distress. The
concrete structures including the broad crested weir spillway were sound with no
visible evidence of deterioration. The grass cover on the embankment was well
established. The rip-rap on both the downstream and upstream faces was in good
condition. The dam is rated failr because the spillway can not pass the test flood.

Based on a maximum storage of approximately 130 acre-feet and a height of
19 feet, Limestone Community Dam is clasified as small. The dam's hazard
classification has been established as high based on the potential for
losg of more than a few lives in the event of a dam failure. The test flood was
the 1/2 PMF and was estimated for the 27.9 square mile drainage area of rolling
terrain using the "Preliminary Guidance for Estimating Maximum Probable Discharges
in Phase I Safety Investigations", New England Division Corps of Engineers, March
1978. This yielded a peak inflow of 12890 cfs and a routed outflow of 12770 cfs. The
spillway has a capacity of 7150 cfs which is 567 of the test flood outflow. The



computed maximum reservoir level El. 536.2 was above the embankment crest EL.
534 and overtopping of the embankment would occur.

No urgent or emergency actions are required for Limestone Community Dam
based on this inspection. Remedial measures include developing a downstream
warning system and conducting bi-annual technical inspections of the dam. It is
also recommended that a second, more detailed hydrological study be performed on
this dam to determine what effect flood routing through the two upstream dams
would have on the performance of Limestone Community Dam.

J. E Glles, Jr.
Project Manager
Massachusetts Registration No. 1643



This Phase I Inspection Report on Limestone Dam (ME-00492)

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

Engineering Division

(Psron 2o

ARAMAST MAHTESIAN, MEMBER
Geotechmical Engineering Branch
Engineering Division

@m? A7 7—;?“,»

CARNEY M. TERZIAN, CHAIRMAN
- Design Branch
Engineering Division

APPROVAL RECOMMENDED:

Y, 1 x_,_,/m

JOE B. FRYAR
Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographlc
mapping, subsurface investigations, testing, and detailed computatiomal
evaluations are beyond the scope of Phase I investigation: however, the
investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. In cases where the
- reservior was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise be detectable
if inspected under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and externmal conditions, and is evolutionary in
nature. It would be incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some point in the future.
Only through continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase ] inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway
Test flood is based on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions thereof. Because of
the magnitude and rarity of such a storm event, a finding that a spillway will
not pass the test flood should not be interpreted as necessarily posing a highly
inadequate condition. The test flood provides a measure of relative spillway
capacity and serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

The Phase I Investigation does not include an assessment of the need for
fences, gates, no-trespassing sigas, repalrs to existing fences and railings and
other items which may be needed to minimize trespass and provide greater
security for the facility and safety to the public. An evaluation of the
project compliance with OSHA rules and regulations is also excluded.
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LIMESTONE COMMUNITY DAM
VIEW FROM BRIDGE BELOW DAM



Approx. 0.2 sg.mi. of Drainage Area not shown on map.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

LIMESTONE DAM, LIMESTONE MAINE

SECTION I
PROJECT INFORMATION

1.1 General

a.

Authority - Public Law 92-367, August 8, 1972 authorized the
Secretary of the Army, through the Corps of Enmgineers, to initiate a
National Program of Dam Inspection throughout the United States. The
New England Division of the Corps of Engineers has been assigned the
responsibility of supervising the inspection of dams within the New
England Region. Chas. T. Main, Inc. has been retained by the New
England Division to inspect and report on selected dams in the State
of Maine. Authorization and notice to proceed were issued to Chas.
T. Main, Inc. under a letter of November 6, 1979 from Max B.
Scheider, Colonel, Corps of Engineers. Contract No. DACW 33-80-C-
0011 has been assigned by the Corps of Engineers for this work.

Purpose
(1} The purposes of the inspection program are: To perform
technical inspection and evaluation of non-Federal dams to identify

conditions which threaten the public safety and thus permit
correction in a timely manner by non-Federal interests.

(2) To encourage and prepare the states to initiate effective dam
safety programs for non-Federal dams.

(3) To update, verify and complete the National Inventory of Dams.

Scope of Inspection Program - The scope of this Phase I inspection

report includes:

(1) Gathering, reviewing and presenting all available data as can be
obtained from the owners, previous owners, the state and other
associated parties.



(2) A field inspection of the facility detailing the visual
condition of the dam, embankments and appurtenant structures.

(3} Computations concerning the hydraulics and hydrology of the
facility and its relationship to the calculated flood through the
existing spillway.

(4) An assessment of the condition of the facility and corrective
measures required.

It should be noted that this report does not pass judgment on the
safety or stability of the dam other than on a visual basis. The
inspection is to identify those features of the dam which need
corrective action and/or further study.

1.2 Description of Project

a.

Location = The Limestone Community Dam is located on Limestone Stream
in the Town of Limestone, Aroostook County, Maine. The dam location
is included on U.$.G.S. 7.5 minute series Quadrangle, Limestone,
Maine with approximate coordinates N46°45'45", W67249'30".

Description of Dam and Appurtenances - The project consists of three
principal features: an earthfill dam, a spillway chute, and a
fishway. The dam embankment is approximately 300 feet long and 19
feet high. The original dam had approximately the same dimensions.
(Design and construction details of the original structure were not
available.) The reconstructed structure used the original dam
earthfill embankment and filled in the areas which had washed out
with new £ill. The fill materials are of glacial till origin with
zoning limited to placing the more impervious material in the core
and the more pervious material in the outside shells. The structure
has an approximate 2' x 9' slurry trench below the core.

The spillway is an uncontrolled broad crested weir and chute with
crest Elev. 526.5 NGVD. The spillway surface is a concrete slab.
This concrete structure replaces the previous gabion covered spillway
which was washed out during high flows. The upstream and downstream
slopes at the spillway are approximately 1 vertical te 2.5
horizontal. The sides of the spillway are vertical reinforced
concrete training walls. The adjacent left and right embankments are
grass covered. The fishway runs adjacent to the right spillway
training wall with gravel fill separating the two. The dam is
equipped with a 36" RCP reservoir drain located to the right of the
spillway. The drain is controlled by a sluice gate that operates
inside the 6' diameter concrete riser on the right embankment.

Plans, profiles, and sections of the dam and’™its appurtenent
structures are included in Appendix B. Photographs are shown in
Appendix C.



Size Classification - The maximum embankment height is 19 feet above
the stream channel and the maximum storage is 140 acre feet at El.
534.0. This gives the dam a small size classification (since the
storage is greater than 50 and less than 1,000 acre-feet) in
accordance with the Recommended Guidelines for Safety Inspection of
Dams.

Hazard Classification - This facility is classified as ahigh

hazard potential dam based on the potential for loss ofmore than a few lives
in the event of a dam failure in eleven occupied dwellings downstream

of the dam.

Ownership - The dam and associated works are owned by the Town of
Limestone, Maine.

Operators - The project is designed for unsupervised operation. No
manual operations are required to pass a flood flow. The project is
operated and maintained by the Town of Limestone, Maine. The
responsible person is Mr. Thomas Stevens, Town Manager, Limestone,
Maine 04750, Telephone (207) 325-3131. (The Town Manager at the
time of this inspection was Mr. Peerless J. Snow.)

Purpose of Dam - The project is a flood water retarding and
recreational facility. The reservoir drain intake sluice gate is
currently closed and the reservoir maintained at El. 526.5 for fish
and recreation purposes.

Design and Construction History - Design and comstruction data
concerning the original structure was not available. It is known
that the original dam was similar to the existing structure except
that it had wood timber training walls adjacent to the spillway and a
combination of gabion/wood timber spillway surface rather than
reinforced concrete. This dam was damaged during flood flows prior
to 1977. The damage consisted primarily of a washout of the central
spillway section. Rehabilitation of the structure was designed and
performed in 1977 by Edward C. Jordan Company, Inc. from Presque
Isle, Maine. During the same year the dam was again damaged by high
flows. The following year, 1978, a federally assisted contract,
"Rehabilitation of Community Dam, Heritage Conservation and
Recreational Service, Project No. 23-00303" resulted in the present
structure, completed in 1978. The design and repair work was by E.C.
Jordan Co., Inc.

Normal Operating Procedures ~ The reservoir is normally maintained at
El. 526.5 for recreation purposes. All flood flows are passed
through the spillway chute which is designed for uncontrolled
discharge. No other operating procedures are in evidence.




1.3 Pertinent Data

a.

Drainage Area - Limestone Community Dam controls a drainage area of
27.9 square miles. The watershed is approximately 65 percent wooded
and 35 percent agricultural. There are two dams upstream; Noyes
Brook Dam, D.A. of 2.85 square miles, and Durepo Brook Dam, D.A. of
20.03 square miles.

Discharge at Damsite

(1) Outlet Works - The spillway is a broad crested weir at elevation
526.5 with a reinforced concrete deck. The weir is 116 feet wide. A
sluice gate and 36"Q RCP provide the capability to drain the
reservoir to El. 516.5.

{2) Maximum known flood ~ Unknown.

(3) Spillway capacity at top of dam - 7150 cfs @ El. 534.0.

(4) Spillway capacity at test flood elev. - 10550 cfs @ El. 536.2.
(5) Gated spillway capacity aﬁ normal pond elevation -~ N/A.

(6) Gated spillway capacity at test flood elevation - N/A.

(7) Total project discharge at top of dam - 7150 cfs @ E1. 534.

(8) Total project discharge at test flood elevation ~ 12773 cfs @
El. 536.2. '

Elevations {feet above NGVD)

(1) Streambed at toe of dam 515.0

(2) Bottom of cutoff 502.0

(3) Maximum tailwater Not available
(4) Normal pool 526.5

(5) Full flood control pool N/A

(6) Spillway crest 526.5

(7) Design surcharge (Original

Design) Not available
{8) Top of dam 534.0

(9) Test flood surcharge 536.2



Reservoir‘(Length in feet)
(1) Normal pool

(2) Flood control pool
(3) Spillway crest pool
(4) Top of dam

(5) Test flood pool
Storage (acre-feet)

(1) Normal pool

(2} Flood control pool
(5) Spillway crest pool
(4) Top of dam

(5) Test flood pool

Reservoir Surface (acres)

(1) Recreation pocl
(2) Flood-control pool
(3) Spiliway crest
(4) Test flood pool
(5) Top of dam

Dam

(1) Type

(2) Length

(3) Height

(4) Top Width

(5) Side Slopes

1400
N/A

1400
2900
3300

40
N/4
40
142
207

N/A

34
24

Earthfill
300 feet
19 feet
9 feet
Upstream 2.5 Hor. to
1 Vert.

Downstream 2.5 Hor. to
1 Vert.



(6)
(7)

(8)
&)
(10

Zoning 2 zones

Impervious Core Most impervious
toward the core

Cutoff 2' x 9' slurry wall

Grout curtain K/A

Other | N/A

Diversion and Regulating Tunnel

(1)
(2)
3)
4
(5)

Type N/A
Length N/A
Closure N/A
Access N/A -
Regulating Facilities N/A

Spillway (Principal)

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Type - Broad crested weir with reinforced concrete deck
Length of weir -~ 116 feet

Crest elevation - 526.5

Gates ~ N/A

U/S Channel - N/A

D/S Channel - Natural

General - Reinforced concrete vertical training walls
along both sides of spillway.

Regulating Outlets

(1)
(2)
(3)
(4)
(5)

Invert - El. 516.5

Size - 36" Dia. RCP

Description - Sluice gate to drain reéervoir

Control Mechanism - 36" ¢ Sluice gate w/screw operator

Other - None



2.1

2.2

2.3

2.4

SECTION 2
ENGINEERING DATA

Design

Information concerning the original design of the dam (prior to 1958) was
unavailable. The reconstruction of the dam in 1977 was designed by the
Edward C. Jordan Company, Inc., of Presque Isle, Maine. The latest
rehabilitation of the structure (1978) was again designed by the E.C.
Jordan Company. The design calculations used by this Company were
unavailable to the inspection team. The construction drawings for both
the “"reconstruction" (1977) and “rehabilitation" (1978) were given to the

inspection team by the Limestone Town Manager.

Construction

No construction records or photographs were available to the inspection
team. A set of construction prints was reviewed. Those pertinent to this
report are included in Appendix B. The drawings titled "Reconstruction of
Community Dam" are those used for the earlier repair work (1977). The
drawings titled "Rehabilitation of Community Dam" are those used for the
later (existing) repair work (1978).

Operation

No formal operational procedures were available for review. The spillway
is an uncontrolled structure requiring no manual operations.

Evaluation

a. Availability: No design calculations were available to the
inspection team. A set of General Contract Specifications for the
latest repair work (1978) of the structure was reviewed.

b.  Adequacy: The lack of design calculations did not allow for a
definitive review. Evaluation must be based on visual inspection,
past performance history, and sound engineering judgment and
experience.

c. Validity: The limited data available restrict evaluation of the
Limestone Community Dam and appurtenances to the visusal inspection
and sound engineering judgment. The field inspection indicated that
the external features of Limestone Community Dam substantially agree
with those shown on the available plans.



3.1

SECTION 3
VISUAL INSPECTION

Findings

a.

General - The field inspection was conducted by L. Seward and J.
Jonas of Chas. T. Main, Inc. on 6 November 1979, and J. E. Giles, Jr.
on August 12, 1981. On the date of inspection, the Limestone
Community dam and appurtenances were in good condition. No urgent
or emergency actions are required at this time.

Dam

(1) Crest - The embankment crest was true to line with no apparent
dips, sags, cracks or other evidence of distress (Photo 6). The as-
built camber was observed and appears unchanged. The crest is grass
covered with no pavement.

(2} Upstream slopes - The upstream slope riprap appeared in good
condition. The slopes above the normal pool El. 526.5 have a well
developed tight grass cover (Photo 4). There was no evidence of
sloughing or erosion on the slopes.

(3) Downstream slopes - The downstream slope rip-rap appeared in
good condition. The slopes have well developed, tight grass covers.
No significant gully action was observed on the slopes {Photos 5 and
6). No slides or sags were observed.

(4) Downstream toe - The downstream toe is generally dry with no
boils or seeps observed.

(5) Underdrain system - None.
(6) Instrumentation - No instrumentation was observed.

Appurtenent Structures

(1) Spillway - The broad crested weir spillway and chute were in
good condition (Photo 5). The adjacent reinforced concrete training
walls were also in good shape with no visible detericration.

{2) Fishway - The fishway appeared in good condition. The
downstream fishway inlet is located on the right side of the spillway
chute.

(3) The outlet works were not accessible. The visible portion of
the circular concrete riser appeared in good condition.

3-1



3.2

d. Reservoir Area - No areas of potential or actual shoreline movement
were observed (Photo 3).

e. Downstream Channel - Approximately 200 yards downstream, Limestone
Stream flows under Highway 229. The opening in the bridge is
.approximately 7' x 29'.

Evaluation - In general, the dam and appurtenances are in good condition.
The short abutment slopes are stable and in good shape. The concrete
structures are sound. No urgent or emergency repairs are requirad.



4.1

4.2

4.3

SECTION 4
OPERATIONAL AND MAINTENANCE PROCEDURES

Operational Procedures

a.

General: The spillway is an uncontrolled crest structure. No manual
operations are required to insure safe passage of a flood flow. Yo
recent operation of the reservoir drain is reported.

Description of Downstream Warning System: No warning system or
emergeacy evacuation plans are in effect for this project.

Maintenance Procedures

a. General: No regular maintenance procedures are in effect for this |
project.

b. Operating Facilities: There are no manual operating facilities at
this structure except for the reservoir drain gate. No regular
maintenance procedures for the project operating facilities are
specified.

Evaluation

The operating and maintenance procedures are limited for this
project. The owner should establish procedures to inspect the
structures regularly, to continue to keep the embankment free of
brush and trees, and to monitor the level of the reservoir during
periods of intense rainfall.

The owner should arrange to have a technical inspection made on a bi-
annual basis. The owner should establish a downstream warning system
to follow in the event of emergency conditions.



5.1

5.2

5.3

5.4

SECTION 3
EVALUATION OF HYDROLOGIC AND HYDRAULIC FEATURES

General - The watershed is 27.9 square miles of rolling terrain. The dam
is located on the Limestone Stream in the Town of Limestone. The earth
embankment develops sufficient storage to reduce the peak from 12890 cfs
to 12713 cfs (about 1% reduction). The Durepo Brook (D.A. of 20 sq. mi)
and the Noyes Brook (D.A. of 3 sq. mi.) Dams are inside the drainage area
of the Limestone Community Dam, and they are part of the S.C.S. Limestone
Watershed Work Plan.

Design Data - The dam was designed and constructed by the Edward C. Jordan
Company Inc. from Presque Isle, Maine. The conmcrete section of the dam is
in the form of a broad crested weir with a width of 116 feet and a crest
elevation of 526.5 feet. The channel sides are formed by the vertical
concrete walls that extend to Elev. 534. The dam embankment has the same
top elevation of 534 feet. The reservoir drain system consists of a six
foot diameter precast concrete riser with 2 reservoir drain inlet of
reinforced concrete located about 300 feet upstream of the dam, a 36 inch
inlet pipe with an invert elevation of 516.5 feet and an outlet downstream
of the spillway apron. The upstream and downstream slopes of the spillway
are approximately 1 vertical to 2.5 horizontal.

Experience Data - It is known that heavy flows in the past have seriocusly
damaged the dam at least twice; once prior to 1977 and once in 1977. The
magnitude of these flows was unavailable.

Test Flood Analysis - Based upon "Preliminary Guidance for Estimating
Maximum Probable Discharge'", dated March 1978, the watershed
clagsification {rolling), the BMF is estimated to be equivelent to 25,770
cfs. (921 csm). For this portion of Maine the Maximum Probable Runnoff
is assumed to be 13 inches. Upstream, the Durepo Brook and the Noyes
Brook reservoirs control more than 80 percent of the drainage area. By
considering the flood reducing effects of these reservoirs the test flood
for this high hazard, small size dam is selected to be equivalent

to the 1/2 PMF or 12,890 cfs (460 csm).

In our hydraulic computations, the flood routing starting elevation was
the spillway crest elevation 526.5 NGVD. The routed test flood outflow
was determined in accordance with Corps of Engineers "Guidance for
Estimating Effect of Surcharge Storage on Maximum Probable Discharges",
and the hydraulic characteristics of the dam. Spillway discharge was
computed as flow over a weir. The routed test flood outflow was
determined to be approximately 12770 cfs, (about one percent reduction),
and corresponding water surface elevation 536.2 ft. The top of the dam is
at elevation 534.0 ft and thus the dam would be overtopped by 2.2 ft.

The spillway capacity of 7150 cfs is about 56 percent of the test flood.

5-1



5.5

Dam Failure Analysis - The dam failure was assessed using the "Rule of
Thumb Guidance for Estimating Downstream Dam Failure Hydrographs" prepared
by the Corps of Engineers. The reservoir water level was assumed at the
top of the dam prior to the breach event. The flooding damage was first
analyzed for prefailure condition by considering a discharge from the dam
equal to the spillway capacity, 7150 cfs. The water depths in the river
due to this flood were calculated to be approximately 11 feet. About 14
houses 500-1000 feet downstream are located 5 to 10 feet above the stream
bed. These houses and the bridge on the road of 229 will be damaged
during this prefailure flood.

The additional flood discharge due to breaching of -the dam was calculated
to be 15600 cfs. In these calculations the reservoir volume prior to
failure is 142 ac-ft, the breach height is 19 ft, and the breach width is
112 ft. Immediately downstream after the failure the total discharge
becomes 22750 cfs with a depth of 16.8 ft. In this case the spillway
becomes submerged and the decrease of its discharge is estimated to be 6
percent. The new spillway discharge of 6718 cfs together with routed
breach discharges was considered in calculating the downstream water
depths. The calculations (see Appendix D) showed that water depths will
be 15.9 - 15.3 ft. and an additional 3 houses (previously unflooded)
located 500 - 100 ft. downstream will be impacted by approximately 5-7
feet of water.

A second breach study was performed to evaluate the failure effect in dry
conditions. In this case water levels were assumed at spillway crest
elevation. The height of the breach was 11.5 ft. and the width 170 ft.
The breach discharge was 3900 cfs. This was routed downstream. The
calculations results show that about 11 houses will be flooded with water
to depths of approximately three feet.

From these studies it is concluded that this dam should be classified as
having a high bazard potential because more than a few lives could be lost -
in the event of a dam breach. Furthermore, it is shown that about
fourteen homes are presently located in the flood plain area and will be
damaged during a breach event.



6.1

6.2

6.3

6.4

SECTION 6
EVALUATION OF STRUCTURAL STABILITY

Visual Observation

The visual inspection of November 6, 1979 revealed no dips, sags,
depressions or other evidence of instability. Nothing was noted that
would indicate that the dam structure is unstable.

Design and Construction Data

Design calculations and construction records were not available for review
in preparing this report. The construction drawings for the dam repair
work were reviewed.

Post Construction Changes

No evidence of modification to the dam since the yehabilitation of the dam
in 1978 was observed.

Seismic Stability

The dam is located in Seismic Zone No. 2 and, in accordance with
recommended Phase I guidelines, does not warrant seismic analysis.



1.1

1.2

1.3

SECTION 1
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

Dam Assessment

a. Condition - This inspection indicates that the Limestone Community

Dam is in %ood condition but is rated as fair because of the inadeauacy
of the spillway to pass the test flood, The inspection found the following:

(1) There are approximately fourteen homes located in the flood
plain immediately downstream. These will be damaged by a flow equal
to the capacity of the spillway (or when the water level is at the
top of the dam).

(2) The spillway capacity is 7150 cfs which is approximately 56
percent of the Test Flood outflow (1/2 PMF).

(3) The appéarance of the concrete spillway and adjacent earthfill
embankments is good.

b.  Adequacy of Information - The lack of in-depth engineering data did
not allow tor a detinitive review of this dam. Therefore, the
adequacy of the dam could not be assessed from the standpoint of
reviewing design and construction data but is based solely on visual
inspection and engineering judgment.

c. Urgency - The remedial measures presented below should be implemented
by the Owner withinone year of receipt of this Report.

Recommendations

Because of the location of this dam in a densely populated area and
the results of the Dam Failure Analyses it is recommended that a second,
more detailed hydrological study be performed for this dam. This study
should take into consideration the reducing effects of the upstream
(Durepo Brook and Noyes Brook) dams during flood flows as well as the
effect that the Route 229 bridge immediately downstream will have.

Remedial Measures The owner should:

a. Develop a downstream warning plan to be used in the event of an
emergency at the dam.-

b. Establish a system to monitor the project during periods of intense
rainfall,



c.

Implement a monthly visual inspection program of the dam and

appurtenances. Observations should be recorded in a maintenance log.

d.

e.

Conduct bi-annual technical investigations of the project.

Establish regular maintenance procedures and continue to keep the
embankments well-groomed and free of brush and trees.

Insure the operability of the reservoir drain.

Obtain and maintain a readily accessible set of as-built drawings and
technical investigation reports.
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FIELD INSPECTION CHECK LIST



INSPECTION CHECKRLIST
PARTY ORGANIZATION

ROJECT Limestone Community Dam DATE __ Nov. 8, 1979

TIME 9:30

WEATHER Fair-Sunny - 40°F

U.S. ELEV. J.8. DN.S.

ARTY:
. Lewis B. Seward ~ Hydrologist 6.
. Jonas N. Jonas =~ Civil Engineer 7.
, Peerless J. Snow - Limestone Town g,

Manager

. J. E. Giles, Jr. - Project Manager* 9.
10.
*Separate Inspection Pec. 30, 1980

PROJECT FEATURE Aug. 12, 1981 INSPECTED BY REMARKS

All of the project features were inspected by each of the party members.




INSPECTION CHECKLIST

PROJECT_ Limestone Community Dam

parg Nov. -8, 1979

PROJECT FEATURE Earthfill dam w/concrete ~ NAME Lewis B. Seward

spillway

NAME Jan N.Jonas

DISCIPLINE Hydro

AREA EVALUATED

CONDITIONS

M EMBANKMENT

‘ast Elevation

irrent Pool Elevation

Ximum Impoundmént to Date
rface Cracks

vement Condition

vement or Settlement of Crest
teral Movement

rtical Alignment

rizontal Alignment

ndition at Abutment and at Concrete
ructures ’

dications of Movement of Structural
ems on Siopes

2spassing on Slopes
getation on‘Slopes

>ughing or Erosion of Slopes or
itments '

ck Slope Protection - Riprap.
Llures

1sual Movement c¢r Cracking at or
ir Toes . :

1sual Embankment or Downstream
:page

’>ing or Boils

mdation Drainage Features

» Drains ,

strumentation System

534
527
Not available

- none visible

grassed and riprap at water line
not noticeable

not noticed

not noticed

good

very good - earthfill and riprap

none vigible

none
thick grass, not mowed
none -

riprap at concrete intake walls-
good condition

. none noticed

nene

none

2-in pipe relieving ports at toe
of 'concrete spillway
see above

none




INSPECTION CHECKLIST

PROJECT __Limestone Community Dam

DATE Nov. 8, 1979

PROJECT FEATURE Earthfill dam in concrete

NAME Lewis B. Seward

spillway
DISCIPLINE

NAME Jan N. Jonas

AREA EVALUATED

CONDITIONS

UTLET WORKS - INTAKE CHANNEL AND

NTAKE STRUCTURE

. Approach Channel

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris

Condition of Concrete Lining
Drains or Weep Holes

Intake Structure

Condition of Concrete
Stop Logs and Slots

Not applicable

New precast pipe
Not aplicable




INSPECTION CHECKLIST

EBarthfill dam w/concrete NAME Lewis B. Seward

PROJECT FEATURE

DISCIPLINE Hydro ' NAME Jan N. Jonas

AREA EVALUATED CONDITIONS

TLET WORKS - CONTROL TOWER
Concrete and Structural

General Condition very good

Condition of Joints tight

Spalling none

Visible Reinforcing | none

Rusting or Staining of Concrete none

Any Seepage or Efflorescene none

Joint Alignment good

Unusual Seepage or Leaks in Gate gate shaft was not accessible
Chamber .
Cracks : none

Rusting or Corrosion of Steel none

Mechanical and Electrical

Air Vents : none

Float Wells nene

Crane Hoist _ : none -

Elevator none

Hydraulic System none

Service Gates ~ none

Emergency Gatés - o V'manually operaﬁéd gate valve
Lightning Protection System none

Emergency Power System . none

Wiring and Lighting System in none

Gate Chamber




INSPECTION CHECKLIST

PROJECT Limestone Community Dam DATE Nov. 8, 1979
PROJECT FEATURE Corthfill dam in concrete wyayp  1ayis B, Seward
spilliway
DISCIPLINE namg Jan N. Jonas
AREA EVALUATED CONDITIONS
JUTLET WORKS -~ TRANSITION AND CON-
WIT
. s Concrete pipe buried under dam
ieneral Condition of Concrete embankment - not accessible for
ast or Staining on Concrete inspection.
‘palling

rosion or Cavitation
racking

lignment of Monoliths
lignment of Joints
umbering of Monoliths




INSPECTION CHECKLIST

PROJECT Limestone Community Dam

DATE  Nov. 8, 1979

Earthfill dam w/concrete NAME

Lewis B. Seward

PROJECT FEATURE
: splliway
DISCIPLINE Hydro

NAME Jan N. Jonas

AREA EVALUATED

CONDITIONS

UTLET WORKS - OUTLET STRUCTURE
ND OUTLET CHANNEL

eneral Condition of Concrete
ust or Staining

palling

rosion or Cavitation

igible Réinforcing

ny Seepage ¢r Efflorescence
sndition at Joints

rain Holes

a1annel

1

Loose Rock or Trees Overhanging

Channel -
Condition of Discharge Channel

precast concrete pipe w/riprap
none

none

none

none

none

good, tight joints

none visible

none

grassed slopes w/riprap




INSPECTION CHECKLIST

PROJECT Limestone Community Dam

DATE Now. 8, 1879

PROJECT FRATURE Farthfill Dam w/concrete

NAME Lewis B. Seward

Spillway
DISCIPLINE

NAME Jan N. Jonas

AREA EVALUATED

CONDITIONS

OUTLET WORKS - SPILLWAY WEIR,

APPROACH AND DISCHARGE. CHANNELS

a.

Approach'Channel

General Condition

Loose Rock Qverhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

Weir and Training Walls

General Condition of Concrete
Rust or Staining

Spalling

Any Visible Reinforcing

Any Seepage or Efflorescence
Drain Holes

Discharge Channel

General Condition

Loose Rock Overhanging Channel
Overhanging Channel

of Channel

Obstructions

Trees
"Floor
Other

noene

spillway located in the middle of
dam

new concrete - very good
none

none

none

none

none

natural river channel
good

none

none

rocky




INSPECTION CHECKLIST

PROJECT Limestone Community Dam DATE ©Nov. 8, 1879

PROJECT FEATURE Earthfill dam w/concrete NAME Lewis B. Seward
spillway Jan N, Jonas
DISCIPLINE Hydro NAME
AREA EVALUATED CONDITIONS

a. Super Structure

Bearings
Anchor Bolts
Bridge Seat
Longitudinal Members
Under Side of Deck
Secondary Bracing
Deck
Drainage System
Railings
Expansion Joints
Paint

b. Abutment & Piers
General Condition of Concrete

Alignment of Abutment
Approach to Bridge
Condition of Seat & Backwall




Note:

APPENDIX B
ENGINEERING DATA

All design records are in storage at the

|
.

National Archives and Records Service
GSA Federal Archives and Records Center
380 Trapelo Road, Waltham, Massachusetts
617-223-2651

[

review or are known to exist.

LIST OF ENCLOSED DRAWINGS

"Rehabilitation of Community Dam,” Project No.

1. Existing Structure and Site Preparation
2. Concrete Sections
3. Sections

"Reconstruction of Community Dam,” Project No

4. Existing Site and Exploration Plaﬁ
5. Dam and Swimming Area Plan

6. Dam Profile and Gabion Plan View
Z. Dam Cross Section

8.

Subsurface Geologic Profile

B-1

02154

No past inspection reports were available for

20131.

Drawing Number

C-100 Sheet 1 of 8

C-102 Sheet 3 of 8

C-300 Sheet 4 of 8
. 7409963 E.

Sheet Number

1
7
8
10
16



References

Material from the following references was extracted and incorporated

herein:

a.

b

e}

[{=W

"Limestone Stream Watershed Work Plan" Central Arcostook Soil
Conservation District December, 1964.

Limestone Community Dam Construction Drawings: '"Rehabilitation
of Community Dam" (8 sheets), 1978 and also "Reconstruction of
Community Dam" (21 sheets), 1976.

"Durepo Brook - Invitation to Bid" March 1971 SCS construction
specification (Typ.)

SCS Technical Information Storage and Retrieval System Printout.
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APPENDIX C

PHOTOGRAPHS
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PHOTO #1
VIEW FROM LEFT
BANK ACROSS OLD

HIGHWAY 165

PHOTO # 2
VIEW FROM LEFT BANK
ACROSS OLD HIGHWAY

165

PHOTO # 3
UPSTREAM VIEW OF RE-
SERVOIR WITH NEW

HIGHWAY 165




PHOTO # 4
RIGHT ABUTMENT WITH
ROCKFILL DAM AND

VALVE SHAFT

PHOTO # 5
SPILLWAY WITH FISH
LADDER AND VALVE

SHAFT

PHOTO # 6

QUIREEIRSES RIS (S GRS
FISH LADDER WITH RE-
TAINING WALL AND

SPILLWAY



PHOTO #7
VIEW UPSTREAM FROM
BELOW HIGHWAY 229

BRIDGE




APPENDIX D

HYDROLOGIC & HYDRAULIC COMPUTATIONS

D-1



ESTIMATING EFFECT OF SURCHARGE STORAGE
ON MAXIMUM PROBABLE DISCHARGES

Q

OUTFLOW-

STEP 1: Determine Peak Inflow {Qp1) from Guide
Curves.
STEP 2: a. Determine Surcharge Height To Pass
“"Qp1.
b. Determine Volume of Surcharge
(STOR1) In Inches of Runoff.
c. Maximum Probable Flood Runoff in New

England equals Approx. 19’ Therefore:
STOR])
19

STEP 3: a. Detérmine Surcharge Height and
""STOR2"" To Pass ""Qp2"’

b. Average 'STOR1" and ""STOR2' and
Determine Average Surcharge and
Resulting Peak Quiflow ""Qp3’’.

Qp2 = Qp1 X (1 —




"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

STEP |

3 DETERMINE OR ESTIMATE RESERVAIR STORAGE (S) TN AC-FT AT TIME OF FAILURE.
STEP 2: oeteruIng PEAK FAILURE OUTFLOW (Qp).
. X \
QP = 2, WpVg Yo 72

Wy = BREACH WIDTH - SUGGEST YALUE NOT GREATER THAN 4u% OF C'M
LENGTH ACROSS RIVER AT MID HEIGHT.

Yo = TOTAL HEIGHT YROM RiVER BED TO POOL LEVEL AT FAILURE,

STEP 3: usinG uses TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: esTIvATE REACH OUTFLOW (Qp7) USING FOLLOWING ITERATION.

A, APPLY Qpl TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING
VOLUME (V,)} IN REACH IN AC-FT. (NOTE: IF V¥ EXCEEDS 1/2 OF S,
SELECT SHORTER REACH.)

8. DETERMINE TRIAL Q.
Qe {TRIAL) = Qp, (I-%— )

. COMPUTE ¥, USING Q, (TRUAL).

0. AVERAGE VT AND V2 AND COMPUTE sz.

Qp, = Qp, (1= 4

STEP 5: ror succccoing REACHES REPEAT STEPS 3 AND 4.
APRIL 1973



SURCHARGE STORAGE ROUTING SUPPLEMENT

STEP 4: a.

. Determine Surcharge Height and

""STOR2'" Te Pass ""Qp2"’

. Avg ""STOR1"" and '"STOR2"" and

Compute ""Qp3’’.

. 1f Surcharge Height for Qp3 and

""STORAvG' agree O.K. If Not:

Determine Surcharge Height and
""STOR3" To Pass '""Qp3’’

. Avg. ""Old STORAvG'' and ""STOR3"’

and Compute ""Qps’’

. Surcharge Height for Qps and

""New STOR Avg '’ should Agree

closely
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